Abstract---
INTRODUCTION
INIATURIZATION technique for antenna design based on fractal geometries are of growing interest in wireless communication. With the development of communication engineering with integration technology demands size reduction of low frequency antenna as important design perspective [1] .Recent efforts by several researches around the word to combine fractal geometry with electromagnetic theory have lead to a plethora of new innovative antenna designs. Fractal have been successfully used for modeling such complex natural objects as galaxies clouds boundaries, mountain ranges, snowflakes, leaves and much more. Since the pioneering work of Mandelbrot and others, a wide verity of application for fractals continue to be found in many branch of science and engineering. One such area is fractal electrodynamics [2] [3] [4] [5] in which fractal geometry is combined electromagnetic theory for purpose of investigating a new class of radiation, propagation and scattering problems.
The general concept of fractals can be applied to develop various antenna elements and arrays. Applying fractals to antenna elements allows for smaller size with those are multiband /broadband and may be optimized for gain. When antenna element or arrays are designed with the concept of self similarity for most fractals they can achieve multiple frequency bands because different parts of antenna are similar to each other at different scales.
In this work the fractal concept is used on the ground plane to reduce antenna size or it can be used to achieve multiple ANTENNA DESIGNING
The conventional antenna was designed at frequency of 2.3 GHz. Then the antenna is modified by embedding Koch snowflake fractal which is a popular fractal shape on the ground plane. The configuration of the proposed geometry of the antenna is shown in Fig.1 & 2. On the top side a staircase type microstrip antenna is etched. In this work antenna of size 30*40*1.6mm with ground plane of 70*80mm is used. Fractal antenna starts out as a solid equilateral triangle in the plane which was formed by systematically removing smaller & smaller triangles from the original structure. Koach snowflake is constructed by adding smaller triangles to the structure in an iterative fashion. The patch antenna is fed by a microstip feed. Photographic views of fabricated antennas are as shown in Fig.3 
III. NUMERICAL RESULTS
The proposed antenna characteristics were studied using Vector Network Analyzer. The conventional antenna resonantes at 2.3 GHz. The return loss characteristics of the proposed antennas are as shown in figure-3a &3b . By embedding fractal ground plane & staircase slotted structure on the patch the frequency is reduced to 1.3 GHz. By increasing number of iterations the operating frequency is reduced to 1.3 GHz. By increasing number of iterations the operating frequency of the proposed antenna is further reduced. The results are shown in the table 1. The radiation pattern of the antennas are studied and the radiation pattern of the antenna 2 with second iteration is shown in fig 4a and fig 4b. From the results it is clear that the antennas exhibits omni directional radiation patterns at resonant frequencies. 
